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PROBLEM TO BE SOLVED: To detect currents 
applied to both an inverter and a step-up circuit 
by one current detecting means. SOLUTION: A 
step-up circuit 18 is connected between an 
inverter 9 which drives a brushless motor 17 and 
a battery 23, and a shunt resistor 25 with which a 
current applied to the step-up circuit 18 is 
measured is provided. A microcomputer 19 reads 
the detected current value of the shunt resistor 
25 and applies PWM control to the inverter 9 or 
the step-up circuit 18 so as for the detected 
current value not to exceed a upper limit current 
value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A drive of a motor characterized by comprising the following. 
DC power supply. 

An inverter which has one or more arms which connect two switching elements in series, changes a direct current into 
exchange, and is supplied to a motor. 

A booster circuit which is provided between these inverter and said DC power supply, comprises a reactor, a switching 
element, and a diode for prevention of backflow, and supplies a direct current from said DC power supply to said inverter. 
A current detecting means which detects current which flows into this booster circuit, and a speed detection means which 
detects revolving speed of said motor, A control means which performs PWM control so that pressure-up operation may 
be made to perform to said booster circuit if needed while comparison with a speed detection value of this speed detection 
means and a speed setting value determines a command value and carrying out PWM control of said inverter, and a 
current detecting value of said current detecting means may not exceed upper limit. 

[Claim 2]A drive of the motor according to claim 1 connecting a diode for reverse connection protection to a switching 
element of a booster circuit in series. 

[Claim 3]A drive of the motor according to claim 1 , wherein it distributes a control means to an inverter and a booster 
circuit and it supplies a PWM signal from a PWM signal generation circuit according to a command value. 
[Claim 4]A drive of the motor according to claim 3, wherein a control means sets up the maximum of a command value so 
that a maximum duty of a PWM signal supplied to a booster circuit may not exceed duty which is needed at the time of the 
maximum output. 

[Claim 5]A drive of the motor according to claim 1 uniting with the circuit board which constitutes a booster circuit, an 
inverter, etc., and attaching a reactor of a booster circuit. 

[Claim 6]A drive of the motor according to claim 1 , wherein a booster circuit is established in two-piece parallel and two 
diodes for prevention of backflow of the booster circuit are enclosed with a package which has three terminals common to 
anode independence and a cathode. 

[Claim 7]A drive of the motor according to claim 6, wherein a diode for reverse connection protection is provided in two 
booster circuits, respectively and the two diode for reverse connection protection is enclosed with a package which has 
three terminals common to anode independence and a cathode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the drive of the motor which equipped with the booster circuit the direct- 
current side of the inverter which drives a motor. 
[0002] 

[Description of the Prior Art]Conventionally, as the motor for mount, for example, a drive of a brushless motor, There are 
some which change a direct current from a DC-power-supply slack battery into exchange with an inverter, and were 
supplied to the stator coil of the brushless motor, Overcurrent protection is planned by performing current limiting so that 
the current which carries out PWM control of the inverter, and flows into an inverter further so that the revolving speed of a 
motor may be detected and this may serve as a speed setting value may be detected and this may not exceed upper limit. 

[0003]And since the battery as DC power supply is low voltage called 12V, There are some which coped with it in the case 
of the high-output brushless motor, and provided the booster circuit between the battery and the inverter, and overcurrent 
protection is planned by performing current limiting so that the current which flows into a booster circuit also in this case 
may be detected and this may not exceed upper limit. 

[0004]Although there are faulty wiring to the positive side terminal and negative side terminal of a battery and fear of what 
is called reverse connection and he is trying to connect the diode for reverse connection protection between a battery and 
a booster circuit as this measure in what uses a battery as DC power supply, If it does in this way, current will usually 
always flow into the diode for reverse connection protection at the time of operation, and a voltage drop will be produced. 
In particular, like a battery in DC power supply, in the case of low voltage, the voltage drop of a diode cannot be 
disregarded, but the loss decided by the product of a voltage drop and current comes to generate it in it. For this reason, 
he is trying to provide in the former the contactor [ one / a contactor / at the time of a normal connection / instead of the 
diode for reverse connection protection ] (relay). 
[0005] 

[Problem(s) to be Solved by the InventionJIn the conventional composition, two current detecting means which detect the 
current which flows, respectively were needed for the booster circuit and the inverter for overcurrent protection, and there 
was fault to which electric constitution becomes complicated. Since the device needed to large-sized-ize and the polarity 
detection circuit for making a contactor turn on and off moreover needed to be provided when the contactor for reverse 
connection protection was used, there was fault to which electric constitution becomes much more complicated. 
[0006]The purpose is to provide the drive of the motor which can perform overcurrent protection of an inverter and a 
booster circuit, and can plan the protective measures of reverse connection without making this invention in view of an 
above-mentioned situation, and electric constitution being easy and large-sized-izing as a whole. 
[0007] 

[Means for Solving the Problem]Form an inverter which a drive of the motor according to claim 1 has one or more arms 
which connect two switching elements in series, changes a direct current into exchange, and is supplied to a motor, and 
between these inverter and DC power supply, It comprises a reactor, a switching element, and a diode for prevention of 
backflow, A booster circuit which supplies a direct current from said DC power supply to said inverter is provided, 
Establish a current detecting means which detects current which flows into this booster circuit, and a speed detection 
means which detects revolving speed of said motor is established, While comparison with a speed detection value of this 
speed detection means and a speed setting value determines a command value and carrying out PWM control of said 
inverter, pressure-up operation is made to perform to said booster circuit if needed, And it has the feature in composition 
which establishes a control means which performs PWM control so that a current detecting value of said current detecting 
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means may not exceed upper limit. 

[0008]Since according to such composition PWM control is performed so that current which flows into an inverter and a 
booster circuit based on current detection of one current detecting means may not exceed upper limit, electric constitution 
becomes easy. 

[0009]A drive of the motor according to claim 2 has the feature at a place constituted so that a diode for reverse 
connection protection may be connected to a switching element of a booster circuit in series. According to such 
composition, a diode for prevention of backflow of a booster circuit performs protection of an inverter by reverse 
connection to DC power supply, Since what is necessary is just for a diode for reverse connection protection to come to 
perform protection of a booster circuit by reverse connection, therefore not to provide a contactor like before, and to 
provide one diode for reverse connection protection, a miniaturization can be attained as a whole. 
[001 0]A drive of the motor according to claim 3 has the feature at a place which constitutes a control means so that a 
PWM signal from a PWM signal generation circuit may be distributed to an inverter and a booster circuit and may be 
supplied according to a command value, according to such composition - a command value - smallness - to a case. A 
PWM signal is supplied to an inverter, and when a command value becomes in size, after PWM duty of an inverter is fixed 
to 100%, a PWM signal comes to be supplied to a booster circuit, and can use a PWM signal generation circuit also [ both 
sides / of an inverter and a booster circuit ]. 

[001 1]A drive of the motor according to claim 4 has the feature at a place constituted so that the maximum of a command 
value may be set up so that there may be no duty [ for which a maximum duty of a PWM signal to which a control means 
is supplied by booster circuit is needed at the time of the maximum output ] super-**. According to such composition, a 
pressure rising rate of a booster circuit is prevented from becoming large more than needed, and it is safe. 
[001 2]A drive of the motor according to claim 5 has the feature at a place constituted so that it may unite with the circuit 
board which constitutes a booster circuit, an inverter, etc. and a reactor of a booster circuit may be attached. According to 
such composition, it can compare, when carrying out the separate type of the reactor out of the circuit board, and a 
miniaturization can be attained more as a whole. 

[001 3]A drive of the motor according to claim 6 establishes a booster circuit in two-piece parallel, and has the feature at a 
place constituted so that two diodes for prevention of backflow of the booster circuit may be enclosed with a package 
which has three terminals common to anode independence and a cathode. Since a part of two diodes for prevention of 
backflow can be dealt with as elegance according to such composition, electric constitution becomes still easier and much 
more miniaturization can be attained as a whole. 

[0014JA drive of the motor according to claim 7 provides a diode for reverse connection protection in two booster circuits, 
respectively, and has the feature at a place constituted so that the two diode for reverse connection protection may be 
enclosed with a package which has three terminals common to anode independence and a cathode. Since a part of two 
diodes for reverse connection protection can also be dealt with as elegance according to such composition, electric 
constitution becomes still easier and as a whole more much more miniaturization can be attained. 
[0015] 

[Embodiment of the lnvention]Hereafter, this invention is explained with reference to drawing 1 thru/or drawing 6 about the 
1st example that was used as the motor and applied to the brushless motor for the power-steering drive of the slack car 
for mount. First, the whole electric constitution is shown in drawin g 1 , and between right side DC bus 1 and negative side 
DC bus 2, The inverter 9 which carries out bridge connection of the transistors 3 thru/or 8 of an NPN form of six switching 
element slack is constituted, and the free wheel diodes 10 thru/or 15 are connected between the collector of each 
transistors 3 thru/or 8, and the emitter. That is, each series circuit of the transistor 3, 6, 4 and 7, and 5 and 8 constitutes 
three arms (three phase circuit). And the output terminals 16u, 16v, and 16w of the inverter 9 are connected to the stator 
coils 17u, 17v, and 17w in which the star of the brushless motor 17 (for example, output 600W) was carried out. 
[0016]Between right side DC bus 1 and negative side DC bus 2, The series circuit between the collector of the diode 19 
for prevention of backflow, the diode 20 for reverse connection protection, and the transistor 21 of switching element slack 
NPN type and an emitter is connected that the booster circuit 18 should be constituted, The anode of the diode 20 for 
reverse connection protection is connected to the positive side terminal of the DC-power-supply slack battery 23 (voltage 
12V) via the reactor 22. And while the capacitor 24 for smooth is connected between right side DC bus 1 and negative 
side DC bus 2, negative side DC bus 2 is connected to the negative side terminal of the battery 23 via the shunt resistor 
25 as a current detecting means. 

[0017]While the control means slack microcomputer 26 receives position detection signal PS from the position sensing 
device 27 which consists of a hole lC which serves as the speed detection means which detects the rotary place of the 
rotor of the permanent magnet type of the brass loess motor 17, Speed setting value VR from the speed setter which is 
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not illustrated is received. And while the microcomputer 26 generates energization timing signal DT to the transistors 3 
thru/or 8 of the inverter 9 by an operation from position detection signal PS, The revolving speed of the brushless motor 17 
is detected from the position detection signal PS, and speed detection value VS is obtained. Therefore, position detection 
signal PS of the position sensing device 27 serves as a rotational-speed-detection signal (speed detection value VS). 
[0018]Although speed setting value VR is compared with speed detection value VS, command value SC is outputted 
according to that deviation score and this command value SC is given as a pressure value of 0-5V, the microcomputer 26. 
When command value SC becomes more than 4V, it sets up so that it may mention later and 4V may become the 
maximum. 

r00191 Prawing 2 shows partial slack PWM signal generating circuit 26a of the composition of the microcomputer 26 as a 
block diagram. Namely, command value SC is given to the input terminal of the PWM signal generation circuit 26b, and 
the PWM signal generation circuit 26b generates a PWM signal in comparison with this command value SC and a 
chopping-sea-like subcarrier, and outputs it from an output terminal. And the PWM signal from this PWM signal generation 
circuit 26b is given to one input terminal of AND circuit 26e via 26 d of NOT circuits while it is given to one input terminal of 
AND circuit 26c. 

[0020]The above-mentioned command value SC is given to the inversed input terminal of the comparator 26f, and 
reference voltage Rf (for example, 2.5V) from 26g of reference voltage generators (cell) is given to the non-inversed input 
terminal of the comparator 26f. The output signal from the output terminal of the comparator 26f is given to the input 
terminal of another side of AND circuit 26c via 26 h of NOT circuits while it is given to the input terminal of another side of 
AND circuit 26e. And the output signal from the output terminal of AND circuit 26c is outputted as PWM signalPWM2 for 
booster circuits, and the output signal from the output terminal of AND circuit 26e is outputted as PWM signalPWMI for 
inverters via NOT circuit 26i. 

[0021 ]Now, in drawing 1 the microcomputer 26, While giving PWM signal PWM1 for energization timing signal DT and 
inverters to each input terminal of the gate drive circuit 28 for inverters, PWM signal PWM2 for booster circuits is given to 
the input terminal of the gate drive circuit 29 for booster circuits. And the gate drive circuit 28 for inverters, Compound 
energization timing signal DT and PWM signal PWM1, and the base of the transistors 3 thru/or 8 is given as base signals 
(gating signal) from an output terminal, The gate drive circuit 29 for booster circuits gives PWM signal PWM2 to the base 
of the transistor 21 as base signals (gating signal) from an output terminal. Current detecting value IS of the shunt resistor 
25 is given to the microcomputer 26, and PWM control of microcomputer PUTA 26 is carried out so that this current 
detecting value IS and current upper limit may be compared and mentioned later. 

[0022]As it ** and the reactor 22 of the booster circuit 18 is shown in drawing 3 , the coil 22b is looped around the central 
leg of the halved type core 22a, and it is constituted, and it has the terminals 22c and 22c which project caudad to the 
both ends of the coil 22b. And this reactor 22 is carried in the circuit board 30 which constitutes the inverter 9, the booster 
circuit 18, the microcomputer 26, and the gate drive circuits 28 and 29, By inserting the terminals 22c and 22c in the 
insertion hole of the circuit board 30, and being soldered to a conductive pattern, it unites with the circuit board 30, and is 
attached. 

[0023]Next, also with reference to drawing 4 thru/or drawing 6 , it explains about an operation of this example. The 
microcomputer 26 compares speed detection value VS and speed setting value VR which were obtained from position 
detection signal PS of the position sensing device 27, determines command value SC from the deviation score, and 
comes to give it to the PWM signal generation circuit 26b, The PWM signal generation circuit 26b generates a PWM signal 
so that speed detection value VS may be coincided with speed setting value VR. Since command value SC is also given 
to the inversed input terminal of the comparator 26f, the comparator 26f is set to an output signal being high-level until 
command value SC reaches reference voltage Rf (2.5V). 

[0024]lf the output signal of the comparator 26f becomes high-level, while this will be given to AND circuit 26e, The signal 
of the low level reversed in 26 h of NOT circuits comes to be given to AND circuit 26c, Therefore, the PWM signal from the 
PWM signal generation circuit 26b does not pass through AND circuit 26c, but the reversal PWM signal reversed instead 
in 26 d of NOT circuits of the PWM signal passes through AND circuit 26e. And it is re-reversed in NOT circuit 27i, and the 
reversal PWM signal from this AND circuit 26e is given to the gate drive circuit 28 for inverters as PWM signalPWMI for 
inverters. 

[0025]On the other hand, in the gate drive circuit 28 for inverters. It is given by energization timing signal DT generated 
based on position detection signal PS, and therefore, the gate drive circuit 28 for inverters, It comes to give PWM signal 
PWM1 to the base of the transistor corresponding to energization timing signal DT of the transistors 3 thru/or 8, and speed 
control of the brushless motor 17 is carried out so that it may be set to speed setting value VR. In this case, that duty will 
be 100%, if the duty of the PWM signal from the PWM signal generation circuit 26b changes-like proportionally toward 
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100% and command value SC is set to 2.5V, as it is shown in drawing 4 (a), when command value SC changes from 0V 
toward 2.5V. 

[0026]Namely, if command value SC becomes more than 2.5V, the output signal of the comparator 26f will serve as a low 
level, Therefore, the output signal of AND circuit 26e serves as a low level, and it is set to the output signal of NOT circuit 
26i being high-level, with PWM signal PWM1 for inverters maintains duty 100%. 

[0027]Now, if command value SC changes from 2.5V toward 5V, as shown in drawing 4 (b), the duty of the PWM signal 
from the PWM signal generation circuit 26b will change from 0%-like proportionally toward 100%. If the output signal of the 
comparator 26f is set to a low level, a high-level signal will come to be given to AND circuit 26c via 26 h of NOT circuits, 
Shortly, AND circuit 26c passes the PWM signal from the PWM signal generation circuit 26b, and comes to output as 
PWM signalPWM2 for booster circuits, and this comes to be given to the gate drive circuit 29 for booster circuits. 
Therefore, the gate drive circuit 29 for booster circuits comes to give the base signals according to PWM signal PWM2 to 
the base of the transistor 21 of the booster circuit 18, and the transistor 21 is turned on and off according to the duty of 
PWM signal PWM 2. 

[0028]lf current will flow into the reactor 22 from the battery 23 in the course of the reactor 22, the diode 20, and the 
transistor 21 in the booster circuit 18 if one [ the transistor 21 ], next the transistor 21 is turned off, The voltage by which 
the energy accumulated in the reactor 22 was released via the diode 19, with pressure up was carried out is impressed to 
the capacitor 24. In this case, the pressure rising rate of voltage is determined by the duty of PWM signal PWM2, and a 
pressure rising rate also becomes large, so that the duty of PWM signal PWM2 becomes large. 
[0029]When command value SC based on the deviation of speed detection value VS and speed setting value VR 
becomes more than 4V, the microcomputer 26 is fixed to 4V as shown in drawin g 4 (b). That is, the maximum of 
command value SC is set up limit to 4V, and the duty of the PWM signal (PWM signalPWM2 for booster circuits) from the 
PWM signal generation circuit 26b at this time is set up to 80%. 

[0030]Draw]ng5_and drawin g 6 are the wave form charts of the result obtained by measuring the current 11 which flows 
into the booster circuit 18, and the current 12 (all are referring to drawing 1 ) which flows into the inverter 9, and drawing 6 
expands the time-axis of drawing 5 by 10 times. However, in drawing 5 and drawing 6 , current polarities are reverse. In 
this case, as for the constant of each used element, 4700 micro F, the inductance (inductance for a plane 1) of each stator 
coils 17u, 17v, and 17w, and the resistance of the capacitance of 20 microhenries and the capacitor 24 are [ inductance of 
the reactor 21 ] 0.8mH and 150mohm. 

[0031]Drawing5and drawing 6 are what showed the example of the most rapid step response, and it turns out [ on which 
the current 11 and 12 spreads abbreviation etc. ] that has been become. Therefore, it means also detecting the current 12 
which flows into the inverter 9 by detecting the current 11 which flows into the booster circuit 18. In order to detect the 
current 12 which flows into the inverter 9 as the current 11 which flows into the booster circuit 18, The experimental result 
that it was necessary to set the inductance (inductance for a plane 1 ) of each stator coils 1 7u, 1 7v, and 1 7w as 1 0 or more 
times rather than that of the reactor 22 was obtained. 

[0032]The microcomputer 26 reads current detecting value IS (current 11) from the shunt resistor 25, and compares the 
current detecting value IS and current upper limit which were read, When current detecting value IS exceeds current 
upper limit, the PWM signal from the PWM signal generation circuit 26b is controlled so that the current detecting value IS 
serves as current upper limit. Therefore, an over-current can be prevented from being able to prevent the current 12 which 
flows into the inverter 9 from turning into an over-current, with flowing into the stator coils 1 7u, 1 7v, and 1 7w of the 
brushless motor 17 while being able to prevent the current 11 which flows into the booster circuit 18 from turning into an 
over-current. 

[0033]Thus, since the current 12 which flows into the inverter 9 by detecting the current 11 which flows into the booster 
circuit 18 with the shunt resistor 25 will also be detected according to this example, While being able to plan overcurrent 
protection of the both sides of the booster circuit 18 and the inverter circuit 9 with the one shunt resistor 25, therefore 
comparing with the former and circuitry's becoming easy, it does not large-sized-ize as a whole. 

[0034]Since the diode 20 for reverse connection protection was connected to the transistor 21 of the booster circuit 18 in 
series according to this example, The diode 19 for the prevention of backflow of the booster circuit 18 performs protection 
of the inverter 9 by the reverse connection to the battery 23, Since what is necessary is just for the diode 20 for reverse 
connection protection to come to perform protection of the booster circuit 18 by reverse connection, therefore not to 
provide a contactor like before, and to form the one diode 20 for reverse connection protection, a miniaturization can be 
attained as a whole. And in operation of the brushless motor 17, since the state where the booster circuit 18 operates is 
not so frequent, the loss by the voltage drop of the diode 20 for reverse connection protection will become minor. 
[0035]According to this example, the microcomputer 26, Since the PWM signal from the PWM signal generation circuit 
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26b is distributed to the inverter 9 and the booster circuit 18 and was supplied according to command value SC, 
specifically, command value SC - the reference voltage Vf (2.5V) - smallness - to a case, outputting a PWM signal as 
PWM signalPWMI for inverters - command value SC - the reference voltage Vf - above - size - to a case. Since it was 
made to output the above-mentioned PWM signal as PWM signalPWM2 for booster circuits after fixing the PWM duty of 
the inverter 9 to 100%, The PWM signal generation circuit 26b can be used also [ both sides / of the inverter 9 and the 
booster circuit 18 J, therefore electric constitution can be simplified further. 

[0036]According to this example, the microcomputer 9, Since the maximum of command value SC was set as 4V so that 
the maximum duty of PWM signal PWM2 for booster circuits might not exceed the duty, for example, 80%, which is 
needed at the time of the maximum output, the pressure rising rate of the booster circuit 18 comes to be prevented from 
becoming large more than needed, and it is safe. Especially the reason for having made the maximum duty of PWM signal 
PWM2 for booster circuits into 80% in this example is as follows. Namely, supposing it sets up the maximum duty of PWM 
signal PWM2 for booster circuits near the 100% exceeding 80%, When there is a possibility that the phenomenon which 
the transistor 21 does not turn off with manufacture dispersion of the transistor 21 at the "off" period by PWM signal 
PWM 2 may arise and such a situation occurs, there is fault which the battery 23 will short-circuit via the reactor 22. Then, 
safety is expected and the maximum duty of PWM signal PWM2 for booster circuits is made into 80%. 
[0037]And since according to this example it unites with the circuit board 30 which constitutes the inverter 9, the booster 
circuit 18, the microcomputer 26, and the gate drive circuits 28 and 29 and the reactor 22 of the booster circuit 18 was 
attached, It can compare, when carrying out the separate type of the reactor 22 out of the circuit board 30, and a 
miniaturization can be attained more as a whole. 

[0038]Drawing 7 is the drawing 4 equivalent figure showing the 2nd example of this invention. In this 2nd example, a 
different place from the 1st example, As shown in drawing 7 (b), the PWM signal generation circuit 26b (refer to drawing 
2), When duty is proportionally changed-like toward 0 to 80% and command value SC is set to 5V as command value SC 
changes PWM signal PWM2 for booster circuits from 2.5V toward 5V, it is in the point set up so that duty may be 80%. 
That is, as for the maximum of command value SC, the duty of PWM signal PWM2 for booster circuits at that time is set 
up by 5V become 80%. The effect same also as such composition as the 1st example is done so. 

[0039]Drawing 8 thru/or drawing 11 show the 3rd example of this invention, and it is used as the 1st example and identical 
parts with identical codes, it shows it, and only a below different portion is explained. That is, in the 1st example of the 
above, although the one booster circuit 18 was connected between the battery 23 and the inverter 9, in this 3rd example, 
the two booster circuits 18a and 18b which became independent electrically are connected in parallel. In the two booster 
circuits 18a and 18b, the subscripts a and b are attached and shown in the booster circuit 18 and identical parts at the 
numerals. However, in the two booster circuits 18a and 18b, the diodes 20a and 20b for reverse connection protection are 
connected to the emitter side of the transistors 21a and 21b in series. 

[0040]And the diodes 19a and 19b for prevention of backflow, What is enclosed with the package 31 which has the three 
terminals 31a, 31b, and 31c common to anode independence and a cathode is used, The diodes 20a and 20b for reverse 
connection protection also use what is enclosed with the package 32 which has the three terminals 32a, 32b, and 32c 
common to anode independence and a cathode. 

[0041]Next, also with reference to drawing 9 thru/or drawing 1 1 , it explains about an operation of this 3rd example. Like 
the transistor 21 of the booster circuit 18 of the 1st example, although the transistors 21a and 21b of the two booster 
circuits 18a and 18b are turned on and off based on the PWM signal for booster circuits, As shown in drawing 9 thru/or 
drawing 1 1 , both on-off frequency (chopper frequency) has the phase contrast of 180 degrees. The one ON state of the 
transistors 21a and 21b at the time of Tsuyoshi Nakade of the booster circuits 18a and 18b is shown in drawing 9 (a) and 
(b), and to drawingJO^a) and (b). The one ON state of the transistors 21a and 21b at the time of the high power of the 
booster circuits 18a and 18b is shown, and to drawing 1 1 (a) and (b). The one ON state of the transistors 21a and 21b at 
the time of the small output of the booster circuits 18a and 18b is shown, by drawing 10 (a) and (b), ON time is longer than 
drawing 9 (a) and (b), and ON time is short from drawing 9 (a) and (b) by drawing 11 (a) and (b). 
[0042]According to such 3rd example, the two booster circuits 18a and 18b which became independent electrically 
between the battery 23 and the inverter 9 are connected in parallel, Since the phase contrast of 180 degrees was given to 
the on-off frequency (chopper frequency) of the transistors 21a and 21b of the booster circuits 18a and 18b, the current 
ripple by an one pulse can be made small. On the contrary, if a current ripple as usual is permitted, capacitance of the 
capacitor 24 for smooth can be set to one half. 

[0043]What is enclosed with the package 31 which has the three terminals 31a, 31b, and 31c common to anode 
independence and a cathode is used as the diodes 19a and 19b for prevention of backflow, Since the diodes 20a and 20b 
for reverse connection protection also use what is enclosed with the package 32 which has the three terminals 32a, 32b, 
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and 32c common to anode independence and a cathode, It is cheap, and moreover, the two diodes 20a and 20b for 
reverse connection protection can also be dealt with now as elegance in part, respectively by using the two diodes 19a 
and 19b for prevention of backflow as elegance, and electric constitution becomes still easier, and much more 
miniaturization can be attained as a whole. 

[0044]This invention is not limited only to the example which is described above and shown in a drawing, and the following 
extension and modification are possible for it. Although the position sensing device 27 was formed as a speed detection 
means, it may be made to form a pulse encoder instead. Although the inverter 9, the booster circuit 18, the microcomputer 
26, and the gate drive circuits 28 and 29 were constituted in the circuit board 30, it may be made to constitute the 
microcomputer 26 in another circuit board for example. Although the transistors 3 thru/or 8 of NPN were used as a 
switching element, it may be made to use FET and IGBT instead. Although the two booster circuits 18a and 18b were 
used in parallel, it may be made to use three or more booster circuits in parallel in the 3rd example. Not only the brushless 
motor 17 but motors may be an induction motor and a switched reluctance motor, for example. 

[0045JAIthough the inverter 9 of the three phase circuit was used as an inverter, what is necessary is just an inverter which 
should just use the thing according to the source resultant pulse number of the motor, in short, has one or more arms 
which connect two switching elements in series, changes a direct current into exchange, and is supplied to a motor. 
[0046] 

[Effect of the lnvention]By the above description, this invention does the following effects so so that clearly. According to 
the drive of the motor according to claim 1 , a booster circuit is provided between an inverter and DC power supply, Since 
the current detecting means which detects the current which flows into this booster circuit is established, and the control 
means which performs PWM control was established so that the current detecting value of this current detecting means 
might not exceed upper limit, It can control so that the current which flows into an inverter and a booster circuit based on 
the current detection of one current detecting means does not exceed upper limit, and electric constitution becomes easy. 
[0047]Since the diode for reverse connection protection was connected to the switching element of a booster circuit in 
series according to the drive of the motor according to claim 2, The diode for the prevention of backflow of a booster circuit 
performs protection of the inverter by the reverse connection to DC power supply, Since what is necessary is just for the 
diode for reverse connection protection to come to perform protection of the booster circuit by reverse connection, 
therefore not to provide a contactor like before, and to provide one diode for reverse connection protection, a 
miniaturization can be attained as a whole. 

[0048]Since according to the drive of the motor according to claim 3 the PWM signal from a PWM signal generation circuit 
is distributed to an inverter and a booster circuit and was supplied according to the command value, a PWM signal 
generation circuit can be used also [ both sides / of an inverter and a booster circuit ], and electric constitution becomes 
easier. 

[0049]Since according to the drive of the motor according to claim 4 the maximum duty of the PWM signal supplied to a 
booster circuit set up the maximum of the command value so that there might be no duty [ which is needed at the time of 
the maximum output ] super-**, the pressure rising rate of a booster circuit is prevented from becoming large more than 
needed, and it is safe. 

[0050]Since according to the drive of the motor according to claim 5 it unites with the circuit board which constitutes a 
booster circuit, an inverter, etc. and the reactor of the booster circuit was attached, it can compare, when carrying out the 
separate type of the reactor out of the circuit board, and a miniaturization can be attained more as a whole. 
[0051]Since according to the drive of the motor according to claim 6 it was made like so that a booster circuit might be 
established in two-piece parallel and the diode for two prevention of backflow of the booster circuit might be enclosed with 
the package which has three terminals common to anode independence and a cathode, A part of two diodes for 
prevention of backflow can be dealt with as elegance, electric constitution becomes still easier, and much more 
miniaturization can be attained as a whole. 

[0052]Since two diodes for reverse connection protection were enclosed with the package which has three terminals 
common to anode independence and a cathode according to the drive of the motor according to claim 7, A part of two 
diodes for reverse connection protection can also be dealt with as elegance, electric constitution becomes still easier, and 
as a whole more much more miniaturization can be attained. 



[Translation done.] 
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8&18a, 1 8 b<nq*mtimz.&ftZ> hy^^X* 2 1 
a, 2 1 b^^^VtfclgSr^U 010 (a) , 

(b) #miuKi 8 a, is bv>jzm*>mz : &rt 

20 5>h7^^21a, 2 1 b (Dt^y^i^l, 
El 1 1 ( a ) , ( b ) \a*£. #JElE]K 1 8 a , 1 8 b <D 
/J>m^^rlwib^t5 h7^^ 2 1a, 2 1 b<DX*^* 
y«M^LTib^, H10 (a) , (b) -Ctt, 0 9 

(a) , (b) J:5t>^«PBB^ft<, Hi i ( a ) , 

(b) HI9 (a) , (b) £9 <t>*i<'mmi>m< 
[0042] z<D£item3<omi&W\zi±lntt. 

V 2 3 k >f W<— * 9 t or^i^m^{w^3t Lfc 2 oco 
H-EEIU8& 18a, 18b fc3feMfc:Sa«-r S £ 0 \Z U # 
30 EEIhIK 18a, 1 8 b(D h7>^^ 2 1 a, 21bO 

*i/*-7mmk (^a y^ffijft«c) ins osofitii 

2 4 O*-^^* S: l / 2 01 ^x-# 6o 
[0 0 4 3] ^fc, SW±ffiO^^-- Kl 9 a, 1 
9 b t IT, 7/- Ktt£*3J:tM>y-- K*il0 3ffi^ 

3 1a, 3 1b, 3 l c Sr^rTfc^ s/ -^3 l ir#fA 
SttT^6t^*ffl^\ iS!»»«»ffl0^2h-K2 0 

40 a, 2 0btx r;-K»4^if*v-K*io3* 

■^3 2 a, 3 2 b, 3 2c$rft5^^^-i/3 2ll|f 

t>v 2eoa?sEKihffi<D^-r a— ki 9 a , i9b^- 

«fpfc U-C, *5J:tf. 2«OiS!ttaK«»ffl^^^-K 
2 0 a, 2 0 bt>— a5p°o«i: LT^Wp 

[0044] fsj, ±iaus.oEffi{w^mJB 
50 **s*rte-c*>*. a«*aj*akurtfl:«-fe^2 7«: 
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5 «fc 5l-LTt> HJKSffi 3 0 in, 

#JEH]B&18. v/f^o3yta-^26, hiB®J 

6fiSUO[s]KStEI-1»^t-5J: 

>-^** 3ft^L8£/^5«fc5l;:Lfc#> ft tHd. F 
ET, IGBT^l^J:9l:ttt)i^o t3^ffi 
0DT-ft. 2o^#E0Kl8a, 1 8 b Sr&^JI-JBV^ 

[0 0 4 5] -f 9 t tt 3*9<7M >v<— * 9 £JB 

[0 04 6] 

I-. *©J:5*»**:fH-S. IMffl 1 IB*©*- * O 
RHitt*K:J:tbtf. -f^-^ kWmWKLknmz.*m 

m&&%-*w& 5i-pwMsy4»*ft<c5«iw^a*»:tt 

[0 0 4 7] 5S#J52S5*?ve— ^ogMMSBKcfcix 

<r>#<inr- b'&mm'fzx *>\zi,iz<ox\ mmmmizM 

SWffi&J^SJ?3£>*W a— Kj&sfTft 5 J: 5 left 9 . «6 

[0 0 4 8] »*«3ia«fe^-^^tb3SHfeJ:n 

5«eUfc^"C, PWMfrW8£!s]K«:>f :"<— 
5o 

[0 0 4 9] M#«4IE*©* — *©IBttKWeJ:;ft 

^**u*»jcj^»left59 f =L--r >fffl*.ft^ J: 5 

#ffi*dSi^S»±^# < ft^eir^WJhSixT, R± 
Tfc<5„ 
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[0 0 5 0] »*3j(5ia»fl!)^~^«>KlbSiWej:*L 
tf, WEEK*) U 7* h/u*r#ffiEllS*5J:lM >v<-* 

±#t IT t D/hJWbtHSe t *s-e# 5. . 
[0 0 5 1] St*^6IS«Scco^~^(D|ESb^SlCctix 

iSSKBSJhffl(0^^— K*. 7 V - Kttft*3J:tf* y- 

[0052] ^^rieaco^-^^iKib^etCctix 

*5J:t«y- K#i© 3«»tlrt5^^-^»A 

-JilMUeftfK tTi9-iO/J«ft«9» 
20 [HS0lH»ftn9n 

[is i ] *&m<om i ©ii»«*^r««w»j«B 

i»0 

IE 3] y 7* h/W)a{+tt:Rffl*^-riS 
[04] PWMflt^T^-f>f (%) iroli 

#>3:^*r0 
[El 5] mfflffi^H 
[0 6] 0 5<D&S#1£*0 

[07] *^BJ^^2^^ffiW4r^:-ri2l4ffi^0 

30 [08] *mw(Dm 3 <Djafi««:^^r«»ft«j«H 

[0 9] &m®&<Dby^i?X#<D*>'*7?ttm&7r;'t 

0 (*m*j**) 

[010] #flEleIB§£> V7is¥*2<n*is*7lfcte$:7F 

-T0 (*ffl*B») 

[011] #JEIh1K^ Y7^&7s*<nztis*7WBi$:7F 
-T0 

[«F-*<&BWI] 

, 9Ji-f>v<-^ 171^7^^-^ 
^0 ^) N 18^J;^18a, 1 8 b li#JE[elK> 1 9*3 J; 
{/19a, 1 9 bttieffiPJJh^O^^-- h\ 2 0*3 J: 

u?2 0a, 2 0bi*mmmk&m<n?'<*-b\ 21*3 

J:^2 1a, 2 1bfih7^^ (Myf^* 
^) , 22ioJ:(;22a, 2 2bliy7^ h/K 2 3 f* 

2 6a ttPWMf&^^HJKs 26b (iPWMff ^-JBfe 
[UBS, 2 7 liffiSir (5fi««ffi*a) , 3 0 ttEIK 
StR, 3 11^'^-^ 3 1 a^^L3 1 cliUS^ 
50 3 2|i^y^-^ 3 2 3 ^^13 2 0 1^^0 
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